LAUREL MIDDLE SCHOOL DEMOLITION 2013102.03

SECTION 009300 - REFERENCE MATERIAL

The information described herein is believed to be accurate and representative, but no guarantee can be
made that actual conditions encountered during construction will not vary or be changed.

1. GEOTECHNICAL REPORT (Boring Logs):
2. SURVEY:
These property surveys are included in the drawings as reference information.

Survey and their interpretation are to serve as the Contractor's basis in bidding excavation, grading
requirements and other site related work. Contractors shall field verify all existing conditions and
immediately report any discrepancies to the Owner’s representative. Removal of unsuitable soils, if any,
will be done under the direction of the Owner's Soils Engineer Consultant.

3. CADD FILES

Electronic Media (CADD files) drawings will be provided for contractors’ reference subject to the terms and
conditions outlined in Becker Morgan Group “Release Form for Electronic Files”.

Upon request contractor shall sign a release form provided by the Architect and payment of $200
processing fee for each consultant drawings requested.

CADD files shall be provided for use as background plans only. Contractors shall be responsible
verifications of all dimensions and revisions. Contractor shall not copy or reproduce details, elevations,
sections, schedules or other similar data.

Electronic Media (CADD files) drawings will be provided for contractors’ reference subject to the terms and
conditions outlined in Becker Morgan Group “Release Form for Electronic Files”.

5. WAGE DETERMINATION
Wage Rates and Payroll Reporting: Contractors shall comply with all requirements of the State of
Delaware regarding wage rates and payroll reporting. These requirements include, but are not limited to,
the following:
a. Payroll Reporting: Per Section 6912 of Title 29, payroll information shall be reported weekly
to the Owner (refer to Section 01311 "Schedules and Reports"). Contractors shall retain copies

Payroll Reports for inspection upon request by Delaware Department of Labor.

END OF SECTION
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GEQOTECHNICAL AND
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A Practicing ASFE Mewmber Firm
January 20, 2015

Laurel School District
District Office

1160 S Central Avenue
Laurel, Delaware 19956

Attn:  Mr. Donn Steele
Supervisor of Facilities and Transportation

Re:  Report of Geotechnical Exploration
Laurel Elementary School
Sussex County, Delaware

Gentlemen:

In accordance with our agreement dated November 3, 2014, Geo-Technology Associates,
Inc. (GTA) has performed a geotechnical exploration for the proposed Laurel Elementary
School. Anew elementary school is proposed at the existing middle school campus located along
S. Central Avenue in laurel, Delaware. Transmitted herein is a report of our findings and
conclusions regarding subsurface conditions, with respect to foundation and floor slab support,
and related geotechnical considerations.

We appreciate the opportunity to be of assistance on this project. Should you have
questions or require additional information, please contact our office at (302) 326-2100.

Sincetely,
GEO-TECHNOLOGY ASSOCIATES, INC.

Meghan Lester, P.E.
Principal

Christopher M. Reith, P.E.
Principal
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REPORT OF GEOTECHNICAL EXPLORATION

LAUREL ELEMENTARY SCHOOL
SUSSEX COUNTY, DELAWARE
JANUARY 2015
INTRODUCTION

This report presents the results of the geotechnical exploration performed for the

proposed Laurel Elementary School, in Sussex County, Delaware. GTA was provided with a
plan titled Laurel Elementary School Soil Boring Location Exhibit Sheet 1 prepared by Becker
Morgan Group, Inc. dated November 19, 2014. The plan indicated the existing site conditions,
configuration of the proposed building, parking and access drives, and other improvements, as
well as existing topography. GTA was also provided an additional plan titled EXisting
Conditions Plan prepared by Becker Morgan Group, Inc. dated October 23, 2014,

The scope of this study included a field exploration, laboratory testing, and engineering
analysis. Included in our field exploration were 14 Standard Penetration Test (SPT) borings
within the proposed site and stormwater management areas, and 12 Cone Penetrometer Test
(CPT) soundings performed within the building footprint, and six hand augers probes. Limited
laboratory testing was performed on samples obtained from the test borings and hand augers to
vetify the visual classifications and characterize the general subsurface conditions. Conclusions
and recommendations regarding the design and construction of the proposed single-story
building and proposed SWM facilities were derived from engineering analysis of field and

laboratory data, and review of the previously referenced plans.

SITE DESCRIPTION

The approximate 26-acre site is located at 801 South Central Avenue in Laurel,

Delaware, more specifically, east of the existing Middle School and administration buildings.
The site is identified as Tax Parcel 332-1.11-87.00. At the time the exploration was performed,
the site contained four buildings with associated working and drive lanes, and various athletic
fields. Site topography is relatively flat to gently sloping, with surface drainage generally
directed toward the northeast. The existing ground surface elevations range from approximate

elevation (EL) 22 to 27.
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PROPOSED CONSTRUCTION

The proposed construction consists of a 145,000 square feet, slab-on-grade elementary
school, Additional improvements will include parking and access ways and new SWM facilities
to handle the increase in impervious coverage from the proposed construction. GTA was
provided will the aforementioned plans for use in our field exploration. Based on projects of
similar scope, we anticipate that construction of the new school building will consist of steel
framing with concrete masonry, stone, or brick veneer.  Reportedly, the finished
cafeteria/auditorium floor and gymnasium floors will be established at grade. Maximum column
loads are estimated to be approximately 120 for exterior columns and 200 kips for interior

columns, and wall loads are estimated to be about 4 kips per linear foot.

Although final proposed grades were not available at the time this report was prepared,
information provided by BMG indicated a finished floor at EL 27.5, and parking lot grades
ranging from EL 25 to 26. As such, fills on the order of 1 to 5 feet will be required to establish

the slab subgrade elevation and stone subgrade elevation.

Preliminary information indicates that the SWM facilities are planned to be designed as
bio-retention and infiltration basins. The progress plans indicate the proposed type of facility;
however, excavations to the practice invert were not provided. Details regarding the size,

function and depth were under review by BMG.

Two entrances will be constructed off of Evergreen Drive for a separate bus loop and bus

h Sireet

parking lot. Additional entrances will be provided along S. Central Avenue and West 8
and will provide access to the staff parking lot and drop off/pick-up areas, located east and north

of the proposed structure. Average daily traffic is estimated to be approximately 2175 vehicles.

The new building will overlay existing below grade utilities, most notably a sanitary
sewer main which crosses the site and runs southwest to northeast. The sanitary sewer invert
was not shown on the referenced site plan. We estimate that his utility and associated trench

backfill materials could extend 10+ feet below the proposed finished floor grades.

(3]
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RELEVANT GEOLOGY.

Based on the Geologic Map of the Georgetown Quadrangle (2010), Delaware, prepared
by the Delaware Geological Survey (DGS), the site is located in the Coastal Plain Physiographic
Province, which is characterized by undifferentiated and interlayered sedimentary deposits.
Specifically, the site is underlain by the Turtle Branch Formation. The Turtle Branch Formation
is described as a fining-upward sequence of a thin (less than 1 foot thick), gravelly sand, to an
interlaminated, medium to coarse sand with heavy mineral laminae, to a well-sorted fine to
medium, fluffy sand that makes up the bulk of the unit. Near the present stream valleys, 1 to 5-
foot thick beds of light-grayish-brown to brown, organic-rich, clayey silt are common. Along
the margins of the unit where it is adjacent to the Beaverdam Formation, the unit commonly
consists of pale-yellow to yellowish-brown, fine to very fine silty sand. The unit is less than 5
foot thick over much of its mapped area but can range up to 20 feet thick near the present stream
valleys. The well-sorted sands of the Turtle Branch Formation are differentiated from those of
the dune deposits by their slightly coarser texture, better developed soil profile, and common
presence of heavy mineral laminae. This Formation is interpreted to be a sand-dominated fluvial
to tidal and shoreline deposit associated with a high stand of sea level during the middle

Pleistocene.

The USGS Web Soil Survey published by the USDA indicates that the soils of the
Henlopen-Rosedale-Urban land complex series are present on the site. These soils are described
as containing well to excessively-drained, silty and sandy soils, with a depth to water of 40

inches to greater than 80 inches.

The Delaware Geologic Information Resource (DGIR) Map Viewer <<
http://maps.dgs.udel.edu/dgir/>> indicates the water table is approximately 9 to 16 feet below
existing grades during the normal season and approximately 6 to 9 feet below existing grades

during the wet seasons.

SUBSURFACE EXPLORATION
The field exploration consisted of drilling SPT borings at 6 locations within the parking

and drive Janes and 8 locations within the SWM areas, and performing 12 CPT soundings within
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the proposed building area. The borings are designated as I-1 through I-8 and S-1 through S-6,
and the CPT soundings are designated as B-1 through B-12. The test borings were drilled from
December 6, 2014, using an ATV mounted CME 550X drill rig. Additionally, six hand augers

were performed across the site.

Standard Penetration Testing was performed in the boreholes, with soil samples obtained
approximately every 2 feet in the upper 10 feet and at 5-foot intervals thereafter. The SPT test
involves driving a 2-inch O.D., 1%-inch 1D, split-spoon sampler with a 140-pound hammer free-
falling from a height of 30-inches. The number of blows required to drive the sampler was
recorded in six-inch intervals. The SPT N-value, given as blows per foot, is defined as the total

number of blows réquired to drive the sampler from the 6- to 18-inch interval.

The soil samples retrieved from the test borings were brought to GTA’s soil mechanics
laboratory for visual classification by engineering personnel and limited laboratory testing. The
soil descriptions indicated on the individual test boring logs are based on visual observations of
the individual soil samples using the Unified Soil Classification System as summarized in Notes

for Explorations Logs, included in Appendix B, supplemented by the laboratory test results.

The CPT soundings were performed from December 7, 2014 to depths of approximately
20 feet below the ground surface. The CPT soundings were performed by pushing an
electronically instrumented cone shaped probe into the soil with the hydraulic system of a track-
mounted reaction device. The cone is equipped with an instrumented tip and a friction sleeve
that measures tip resistance and soil-to-steel friction, respectively, as the cone is being pushed.

In addition, the pore water pressure response to cone penetration is measured.

Measurements of tip resistance, sleeve friction, and pore pressure were taken at
approximately 1-inch depth intervals. This data was transmitted to recording devices at the
ground surface. Graphical cone sounding logs were constructed to show the variations of tip
resistance, local friction, friction ratio, and pore pressure with depth. When properly interpreted,
these values can be used to evaluate soil strength, compressibility, and classification. The tip

resistance profile graphically presents the relative strength of the soil strata. The friction ratio,
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the numerical ratio of the local friction to the tip resistance, was computed for each depth
interval. This ratio is an indicator of the material type, i.e. sand, silt, or clay. The friction,
friction ratio, and pore pressure profiles are used primarily to interpret soil type. The data from
the upper 1 to 3 feet should be ignored as a dummy probe was used to penetrate the asphalt and
stone base prior to performing the CPT soundings. Refer to the attached CPT logs for detailed

graphical interpretation of the subsurface conditions at each sounding.

The borings and CPT soundings were field located by GTA, with the approximate
locatjons indicated on the Exploraiion Location Plan, Figure 2 included in Appendix A. An
instrument survey for elevation was not performed and the elevations at the test locations
indicated were interpolated from the provided aerial topography or Google Earth imagery.
Therefore, it should be understood that all elevations, as well as transitions in soil strata indicated

on the boring and CPT sounding logs, are approximate.

SUBSURFACE CONDITIONS

Borings

In agreement with the published geology and our knowledge of previous development
activities at the site, the SPT borings typically encountered existing fill and natural soils
consistent with the Turtle Branch Formation to the completion depths of the borings. Asphalt
and crushed stone were encountered at ground surface at Boring 14 through I-6 measured about
4 to 6 inches. Topsoil was encountered at the ground surface of the remaining exploration holes
and measured about 5 to 12 inches thick. Underlying the surficial materials (topsoil and
pavement section), the borings encountered predominantly granular soils throughout the depths
explored. The granular soils were visually classified as silty sand (SM), clayey sand (SC), and
poorly-graded sand with silt (SP-SM). Uncorrected SPT N-values for the granular materials
ranged from 3 to 21 bpf, with an average value of 12 bpf, indicating the soils are generally

medium dense.

Cone Penetrometer Testing (CPT)
The CPT soundings were advanced to depths of about 20 feet below the existing ground

surface. Based on review of the CPT soundings, and the SPT borings, the soils encountered are
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consistent with material encountered in the SPT borings. Surficial fine-grained soils were
encountered to depths of 1 to 4 feet below the ground surface, underlain by more granular

materials consisting of silty sand and poorly-graded sand, interlayered with clay lenses.

Cone tip resistances typically ranged from approximately 250 to 1000 psi in the upper 10
feet indicating loose to medium dense soils. Underlying the surficial soils, the soundings
typically encountered granular materials with tip resistances ranging from 500 to 2,500 psi to
depths of 20 feet. Refer to the attached CPT logs for a detailed graphical interpretation of the

subsurface conditions encountered at each sounding.

Groundwater was encountered during drilling in the CPT soundings at depths of about 16
to 18 feet below existing grades, correspotiding to EL 8 to 9. The borings were grouted or
backfilled after the water levels were recorded. The water table will fluctuate several feet due to

variations in precipitation and surface runoff.

Hand Augers
The hand augers were performed on December 12, 2014, and encountered materials

consistent with the Turtle Branch Formation. Topsoil was encountered at the ground surface of
the remaining exploration holes and measured about 8 to 12 inches thick. Underlying the
surficial materials (topsoil), the hand augers encountered predominantly granular soils
throughout the depths explored. The granular soils were visually classified as silty sand (SM),

and clayey sand. Please refer to the hand auger logs for more detailed information.

INFILTRATION TESTING
In addition, offset auger probes were advanced to perform infiltration testing at a depths

of approximately 4 to 5 feet below existing grades, or about EL 21 to 22. Infiltration testing was
performed in general accordance with the procedures outlined in the ASTM D5126 to estimate
hydraulic conductivity in the unsaturated zone. The test consisted of an open-bottom, 4-inch
diameter casing approximately 2 to 4 inches into the test subgrade soils. After the pre-soak

period, water was added, and water level measurements were taken at approximately 15 to 30
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minute intervals over a two to four-hour period. The steady state values over the last hour are

recorded in the table below.

FIELD INFILTRATION TEST SUMMARY

Location Test Depth (ft) Soil Description Field Infiltration Rate

I-1 4 Silty SAND 8 inches per hour
-2 4 Clayey SAND I inch per hour

-2 5 Silty SAND 5 inches per hour
I-3 4 Silty SAND 4 inches per hour
I-4 4% Silty SAND 8 inches per hour
I-5 4% Silty SAND 8 inches per hour
[-6 4 Silty SAND 8 inches per hour
I-7 i 44 Silty SAND B_inc_h-f;per hour
1-8 5 Silty SAND 8 inches per hour

LABORATORY ANALYSIS

Selected samples obtained from the borings were tested for grain-size analysis, Atterberg
Limits, and natural moisture contents. The grain-size analysis and Atterberg Limits testing were
performed to determine the Unified Soil Classification System (USCS) designation for the soil.

USCS classifications provide information regarding soil engineering behavior.

One bulk, composite sample of the near-surface soils obtained from Borings 1 and 4 was
tested for moisture-density relationships in accordance with the Standard Proctor (ASTM D-698,
AASHTO T-99) testing for use in evaluating the suitability of these soils for reuse as fill. The
composite bulk sample was also subjected to California Bearing Ratio (CBR) testing for use in
evaluation of pavement subgrade supporting quality. Results of these tests are summarized in the

following table,
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SUMMARY OF COMPACTION AND CBR TESTING
(ASTM D-698/AASHTO T-99, Standard Proctor; ASTM D-1883, CBR)

=5 CBR AT 95%
. MAXIMUM DRY| OPTIMUM i
BORING NO. [DEPTH (ft) DENSITY (PCF) |MOISTURE (%) NMC (%) COMI:;}:T}ITION
S-1 and 54 1.0-5.0 126.1 9.5 9.6 7.1

Please refer to the laboratory test results included within Appendix C for additional

information.

CONCLUSIONS AND RECOMMENDATIONS
Based upon the results of this study, it is our opinion that construction of the proposed

improvements is feasible, given that the geotechnical recommendations outlined herein are
followed, and that the standard level of care is maintained during construction. The primary
geotechnical issues related to site development will be the presence of existing fills associated
with the previous development, the presence of below grade components from the existing
structures, and locally loose/soft surficial soils, the moisture contents of the on-site soils at the
time construction proceeds. Discussions of these issues as well as general site development

procedures are included in the following paragraphs.

Site Preparation
Prior to construction, GTA recommends that a thorough evaluation of the existing and

abandoned below grade utilities be performed. Several utilities such as a sewer, water, gas, and
storm sewer may be located within the proposed building footprint and improvement areas.
Underground utilities may be encountered at the proposed foundation subgrade or within the
sone of stress influence. We recommend that any existing underground utilities within the
proposed building area be re-routed outside of the construction area in case the utility requires
service in the future and to eliminate the concern for damage to utilities during construction. All
excavations should be sloped or shored in accordance with OSHA trench safety regulations for

Class C (sandy) soil types.
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Details should be provided on the structural drawings and foundation plans to address
utilities that cross footing lines, such as stepping the foundation bearing levels below the utilities,
or providing lintels or casings for “live” lines. “Dead” utilities should be removed or abandoned
in-place by grouting the conduit or pipe with grout or flowable fill; however, GTA recommends
removal and replacement of the trench backfill even if the pipe remains in-situ, Any excavations
made for the removal of below grade tanks or utilities should be backfilled with compacted
structural fill meeting the requirements specified below. Compacted structural fill, if required,
can then be placed to achieve the proposed design grades in accordance with the specifications
outlined in this report. Alternatively, the excavations can be backfilled with open-graded

aggregate, concrete, or flowable fill.

If the utilities cannot be rerouted outside the proposed building area, the footings should
be lowered to the invert elevation of the sanitary sewer. If lowering the footings is necessary, it
may be more appropriate to perform footing construction in this area prior to the placement of
new structural to achieve slab subgrade. This will limit the depth of excavation for footing
subgrades, and ease in the construction of pier pedestals for the columms. The footing
excavations should be backfilled with compacted structural fill in accordance with the guidelines

outlined below.

Earthwork

Topsoil/cultivated soil was encountered at depths ranging approximately 5 to 12 inches.
The actual stripping thickness will be dependent on localized topsoil development, root mat
thickness, precipitation, soil moisture, construction traffic disturbance and contractor care.
Topsoil should be stripped from within 5 feet beyond the proposed building and pavement limits.
The topsoil may be stockpiled on-site for future use in landscaped area but would not be suitable

for reuse in structural areas.

We recommend that positive drainage be maintained across the site during construction
to prevent ponding of water, since the exposed subgrades could destabilize in combination with
construction traffic and precipitation, given the presence moisture sensitive surficial soils and the

potentially shallow depth of groundwater in the lower elevations of the site. Furthermore, heavy
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construction traffic should generally be run on designated haul roads during periods of wet
weather to reduce the potential for destabilization of more subgrade areas than necessary. If the
subgrade is disturbed by construction traffic and becomes unstable, undercutting and
replacement of these surficial materials will likely be required. After stripping, the exposed
subgrade should be evaluated by the geotechnical engineer or his representative prior to fill
placement.  This evaluation will likely include visual observations and proofrolling
supplemented by hand probing to estimate the relative consistency or density of the surficial soils

prior to fill placement.

New structural fill should be placed in lifis and compacted in accordance with the
specifications included in this report. The non-organic, on-site soils are generally considered
suitable for use as structural fill. The on-site granular materials with liquid limits less than 35
and plasticity index less than 15 are also considered suitable for use in structural fill construction.
The granular soils exhibiting slight plasticity and any fine-grained soils will require more drying
effort if they are wet of optimum at the time earthwork proceeds; however, they will likely be
limited within the depths of excavation anticipated. Also, moisture conditioning of the non-
plastic granular soils above the groundwater table should not be a significant problem during
favorable weather conditions. The excavated materials will generally need to be within 2 to 4
percentage points of the optimum moisture for compaction before compactive effort is applied.
Off-site borrow, if required, should meet Unified Soil Classification System (USCS) designation
SC, SM, SP, GP, GM, or GW and be approved by the Geotechnical Engineer prior to use. All
structural fill should be constructed in maximum 8-inch thick loose lifts and be compacted to the

following specifications:

COMPACTION SPECIFICATIONS

Structure / Fill Location Compaction / Moisture Specification

Below foundations, retaining walls, 95% of ASTM D-698
floor slabs, and within wall backfill or Moisture: # 3% of optimum
slopes steeper than SH:1V
Top 1 foot of pavement subgrade 98% of ASTM D-698
Moisture: + 2% of optimum

10
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Structure / Fill Location Compaction / Moisture Specification

Fills below | foot of pavement subgrade| 95% of ASTM D-698
Moisture: + 3% of optimum

Fill subgrades and each lift of fill should be observed and tested by a soils technician on a
full-time basis, under the supervision of a registered engineer as required per the 2009/2012
International Building Code. All compactive effort should be verified by in-place density
testing. New fills constructed on slopes steeper than SH:1V (horizontal to vertical) should. be
keyed into existing slopes for stability considerations. All fill slopes steeper than 5H:1V should
generally be placed as structural fill and be controlled and compacted to minimum densities as
specified above. Fill for slopes in non-structural areas, such as landscape berms, can be

constructed as steep as 3H: 1V up to a height of ten feet.

Subsurface Utilities

The natural soils are considered suitable for support of below grade utilities. Based on
the results of the borings, GTA anticipates that the excavations may be accomplished using
standard utility construction equipment. Based on the test boring data, groundwater was
encoutitered at depths greater than 16 feet below existing grades. Problems associated with
groundwater include seepage into the excavation, running sands, loss of stability, sidewall
collapse, and sloughing of soils. These problems can be reduced through the use of sumps, but
well-points will likely be more effective. Trench shields may also be required for support of
vertical cut excavations where utilities are deeper than 4 feet to reduce sidewall collapse. Due to
the potential for collapse of unsupported excavation in granular soils, the utility contractor

should be prepared to provide adequate earth support systems during utility construction.

Utilities excavations that extend below structural areas such as pavements should be
backfilled and compacted as recommended in the Earthwork section of this report. Depending
on the soil moisture content at the time of construction, moisture conditioning may be required to

attain the required of compaction.

11
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Utilities adjacent to new foundations should be designed such that they meet

requirements of the 2006 International Plumbing Code Section 307.5 Trench Location.

Foundations

Assuming maximum wall loads of 4 kips per linear foot and column loads of up to 200
kips, footings designed for the specified net allowable bearing pressure 4,000 pounds per square
foot (psf) would result in approximately l-inch of total settlement and up to Ys-inch of
differential settlement when supported on the medium dense/medium stiff, natural soils.
Minimum widths for wall footings of 24 inches and column footings of 36 inches are
recommended when design based on 4,000 psf results in a more narrow footing. This bearing
pressure is considered feasible provided that any existing fills associated with the previous
development and any soft, natural soils are removed and replaced prior to constructing the
footings. Exterior footings should be founded a minimum of 30 inches below the final exterior
grades to provide protection from frost action. We recommend that footing subgrades be

compacted with a vibra-plate prior to the placement of reinforcing steel.

Footings should be supported on medium dense/medium stiff natural soils or compacted
structural fill materials. Where soft/loose natural soils are encountered at the footing subgrade or
within the zone of stress influence, the foundation subgrades should be over-excavated through
these materials to a suitable stratum. The undercut volume should be backfilled to the design
bearing grade with additional concrete or AASHTO Size No. 57 aggregate, compacted by

tamping with the equipment bucket or a vibra-plate.

Groundwater is not anticipated to be encountered during foundation construction.
However, the isolated or perched water may exist and, if encountered, will soften/loosen the
foundation subgrade. If water is encountered during excavations, the use of dewatering devices

such as sumps or gravity flow trenches may be necessary.
Detailed foundation excavation evaluations should be performed in each footing

excavation prior to the placement of crushed stone, reinforcing steel, or concrete. These

evaluations should be performed by a representative of the registered Geotechnical Engineer to
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confirm that the design allowable soil bearing pressure is available. The foundation bearing
surface evaluations should be performed using a combination of visual observation, hand-rod
probing, comparison with the borings, and Dynamic Cone Penctrometer (DCP) testing, as

applicable,

Seismic Information
Based on Table 1615.5.3 of the International Building Code 2006 and subsurface

information obtained during drilling of the test borings, GTA recommends that Site Class “D” be

used for seismic analysis.

Floor Slabs

Floor slabs can be designed as concrete slabs-on-grade. We understand that precast slabs
will be used for the lower level. Based on the results of the field and laboratory analysis, we
recommend that the design of the floor slabs be based on a subgrade modulus of 75 to 125
pounds per cubic inch (pei). GTA recommends that the concrete floor slabs supported on grade
be founded on a minimum 4-inch thick open-graded coarse granular layer to act as a capillary
beam. A polyethylene retarder barrier should be installed in accordance with ACI and ASTM
guidelines to interrupt the rise of moisture through the slab if moisture-sensitive floor coverings
are planned. Compacted fill subgrades for support of the floor slabs should be observed to
evaluate stability prior to placement of concrete. The slabs may bear on footing projections, but

they should be jointed so that the foundation walls can settle independently from the slab.

Utility and footing backfill below floor slabs should meet the compaction requirements
specified herein. Construction activities and exposure to weather often cause deterioration of
slab subgrades. The contractor should exercise care during floor slab preparation to limit
disturbance to exposed subgrades. We recommend that the slab subgrade soils be evaluated by a
representative of the Geotechnical Engineer immediately prior to stone and concrete placement.
This evaluation may include a combination of visual observations, proofrolling, hand-rod
probing, and field density tests to verify that the subgrade soils have been prepared properly. If
soft or loose soils are encountered, recommendations for remedial measures should be provided

by the geotechnical engineer at the time of construction.
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Lateral Earth Pressure

Although architectural details and structural drawings were not available at the time this
report was prepared, it is unlikely that below grade walls will be constructed for this project.
However, if below grade or retaining walls are required, the walls will need to be designed to
resist the lateral earth pressure from the soil retained in additional loads from surface surcharges
as applicable. Walls that are braced to prevent rotation should be designed for at-rest earth
pressures. Walls that are free to rotate can be designed for active earth pressures. Assuming the
use of non-plastic granular soils placed and compacted as structural fill, we recommend below
grade walls be designed using the values tabulated below. Hydrostatic pressure is not included

in the above values since it is assumed that adequate drainage will be provided as described

below.
LATERAL EARTH PRESSURE SUMMARY
Soil Property Recommended Values
Unit Weight, y 125 pcf
Angle of Internal Friction, ® 32°
Coefficient of Active Earth Pressure (Ka) 0.30
Coefficient of Passive Earth Pressure (Kp) 3.25
Coefficient of Earth Pressure at Rest (Ko) 0.47
Base Friction, tan & 0.6
Equivalent Fluid Pressure (Unrestrained Top of Wall) 38 psf/ft
Equivalent Fluid Pressure (Restrained Top of Wall) 59 psf/ft

Wall backfill should be free of organic matter, rocks greater than 3 inches in diameter,
and construction debris. Backfill should be placed and compacted in lifts in a manner that does
not damage the foundation or water proofing. Additionally, foundation wall backfill should not
be placed until the concrete has achieved adequate strength and the structure is braced per the

design requirements.

At a minimum, we recommend that drainage panels and a perimeter drain be provided
behind below grade walls to carry away any infiltrating surface water so that hydrostatic
pressures do not develop. The perimeter drain should consist of a 4-inch-diameter slotted or
perforated pipe encased in a minimum of 6 inches of crushed stone and be wrapped by a

geotextile filter. The crushed stone should meet the gradational requirements of AASHTO Size
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No. 57 aggregate. The perimeter drain should tie into weep holes, a sump pit, adjacent storm

sewer, or off-site drainage system. All below-grade walls should be water-proofed.

Stormwater Management

Based on our observations made during the subsurface exploration, it is our opinion that
managing stormwater quality through the use of bio-retention and/or infiltration practices is
generally feasible. The guidelines established in the Delaware Sediment and Stormwater
program technical Document Article 3.06, Appendix 3.06.2, A-1 Soil Investigation Procedures
indicate that the minimum infiltration rate for all runoff reduction and infiltration practices is 1
inch per hour. Also, a vertical separation of two (2) feet from the seasonal high groundwater

elevation is required for all infiltration practices unless an underdrain is provided.

Unfactored field measured infiltration rates ranged from 1 to 8 inches per hour. Areas
where infiltration rates exceed 2 inches per hour are generally considered suitable for infiltration
practices. We recommend that a design infiltration rate of no more than 25 to 50 of the field
measured rate for that test locations and deptlis be used for the final design of the facility, This
recommendation is based on the inherent problems associated with these systems as they become
less permeable due to densification during construction and partial clogging or siltation occurring
over time. Groundwater was not encountered during drilling and is not expected to be a problem

during construction of the underground storage facilities.

Infiltration potential will generally may limited in the surficial soils, generally the upper 4
feet of the ground surface. Infiltration practices in these soils or at these depths may be feasible
in these areas by over-excavation or replacement with concrete sand, open-graded aggregate,

depending on final design and a review of the site conditions at the time of construction.
Groundwater was observed within the CPT sounding holes at depths of 16 to 18 feet

below existing grades. We estimate seasonal high ground water to be approximately 10 feet or

deeper below existing grades over the majority of the site.
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GTA recommends that the infiltration facilities be excavated using a track-mounted
excavator, which will generally eliminate the need to operate equipment directly on the
subgrade. If underground facilities are used, the subgrade should be hand cleaned using a shovel
to remove any disturbed soil prior to placing the foundation stone below the chambers. Based on
the field explorations, the proposed subgrades soils within the SWM facilities can support a net
allowable bearing pressure of up to 3,000 psf. The grading operations within the SWM facility
should be performed in accordance with the Earthwork section of this report. GTA should be
provided the opportunity to review the plans when the location, depths and sizes have been

determined to evaluate if the geotechnical issues have been addressed.

Pavement Design
GTA recommends that the upper 12 to 18 inches of roadway subgrade be constructed

with the following characteristics:

PAVEMENT SUBGRADE SPECIFICATIONS

Liquid Limit 35 percent or less
Plasticity Index 15 percent or less
Maximum Dry Density 120 pcf or greater
California Bearing Ratio 7 or greater

The laboratory testing suggests that majority of the on-site soils would likely meet the
above criteria. However, the surficial plastic granular soils and fine-grained soils encountered in
a few of the borings may exhibit a higher PI and lower CBR value and will likely require
moisture conditioning and reworking or replacement with approved materials prior to placement
of the base course stone. Also, the natural site soils may become disturbed and softened from
excess moisture and construction equipment traffic. Contractors should anticipate that remedial
work could be required to achieve a stable subgrade prior to paving, even if the subgrade soils
had previously been compacted to the required densities. Prudent planning and earthwork
procedures will reduce the potential necessity for remedial work. Road fills should be placed
and compacted in accordance with the recommendations outlined in the Earthwork section of

this report.
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The flexible pavement sections provided herein were designed in accordance with the
AASHTO Design Guide. OQur analysis is based on 492,000 ESALs, and a design life of 20 years.
The results of laboratory testing indicated a soaked California Bearing Ratio (CBR) value of 7.
The following minimum pavement design sections are considered appropriate provided the
pavement section is constructed on properly prepared and compacted subgrades. The
pavement section should be reviewed for structural adequacy if the traffic projections are

higher than those assumed in the design for the 20-year design life.

Heavy Duty Pavement Section

Asphalt Concrete Top Course (DelDOT Type C Surface) = 2 inches
Asphalt Concrete Base Course (DelDOT Type B Base) = 3 inches
Crushed Stone Subbase Course (DelDOT Type B, CR-6) = 8 inches

Light Duty Pavement Section

Asphalt Concrete Top Course (DelDOT Type C Surface) = 1.5 inches
Asphalt Concrete Base Course (DelDOT Type C Surface) = 2.5 inches
Crushed Stone Subbase Course (DelDOT Type B, CR-6) = 8 inches

Design Assumptions
« terminal serviceability = 2.0
» reliability = 85%
+ initial serviceability = 4.2
« standard deviation= 0.49 for flexible pavements

Heavy construction traffic should not be allowed on partial pavement sections since such
traffic can damage the pavement. The paving contractor should be advised that they must
control construction traffic to limit disturbance of previously approved subgrade, stone base course,
or completed asphalt. Some patching and repair may be necessary prior to placement of the final

wearing surface layer of asphalt due to construction traffic.

DESIGN DEVELOPMENT AND CONSTRUCTION MONITORING SCOPE

We recommended that during design development and construction of the subject project,

GTA be retained to provide additional design consultation and observation and testing during

construction generally as follows:
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o Review final site and structural plans to evaluate if they conform with the intent of
this report.

e Provide on-site observation and testing of structural fill.

o Observe excavated footings for compliance with the project drawings and the
intent of this geotechnical report.

e Observe the proof-rolling of roadways and parking lot areas prior to base paving
to evaluate stability.

e Perform Special Inspections as required by the project specifications and Sussex
County.

LIMITATIONS

This report has been prepared for the exclusive use of Laurel School District in
accordance with generally accepted geotechnical engineering practice. No warranty, express or
implied, is made. Use and reproduction of this report by any other person without the expressed
written permission of GTA and Laurel School District is unauthorized and such use is at the sole

risk of the user.

The analysis and recommendations contained in this report are based on the data obtained
from the test borings. The test borings indicate soil conditions only at specific locations and
times and only to the depths penetrated. They do not necessarily reflect strata variations that
may exist between the test boring locations. If variations in subsurface conditions from those
described are noted during construction, recommendations in this report may need 1o be re-

evaluated.

In the event that any changes in the nature, design, or location of the facilities are
planned, the conclusions and recommendations contained in this report should not be considered
valid unless the changes are reviewed and conclusions of this report are verified in writing. Geo-
Technology Associates, Inc. is not responsible for any claims, damages, or liability associated
with interpretation of subsurface data or reuse of the subsurface data or engineering analysis

without the express written authorization of Geo-Technology Associates, Inc.
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The scope of our services for this geotechnical exploration did not include any
environmental assessment or investigation for the presence or absence of wetlands, or hazardous
or toxic materials in the soil, surface water, groundwater or air, on or below or around this site.
Any statements in this report or on the logs regarding odors or unusual or suspicious items or

conditions observed are strictly for the information of our Client.

This report and the attached logs are instruments of service. If certain conditions or items
are noted during our investigation, Geo-Technology Associates, Inc. may be required by
prevailing statutes to notify and provide information to regulatory or enforcetnent agencies.
Geo-Technology Associates, Inc. will notify our Client should a required disclosure condition

exist.

142126 GEO-TECHNOLOGY ASSOCIATES, INC.
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Important Information About Your

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure Lheir services to meet the specific needs of
their clients, A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor o even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared solefy for the client, No
one except you should rely on your geolechnical engineering repart without
first conferring with the geotechinical engineer who prepared it. And no one
— ot even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because thase relying on a geotechnical
engineering report did nat read it all. Do nof rely on an executive summary,
Do not read selécted elements only.

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scape of a study. Typical factors include: the
client’s goals, objectives, and risk management preferences; the general
nalure of the structure involved, ils size, and configuration; the location of
the slructure on the sice; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilit:es. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report thal was:

* nol prepared for you,

« not prepared for your project,

«not prepared for the specific site explored, or

« completed before important project changes were made.

Typical changes that can erode Lhe reliability of an existing geotechnical

engineering report include those that alfect:

»  the function of the proposed slructure, as when it's changed from a
parking garage to an office building, or from a fight industrial plant
to a refrigerated warehouse,

Geotechnical Engineering Report

Subsurface problems are a principal cause of consiruction defays, cost overruns, claims, and dispules.

The following information is provided to help you manage your risKs.

elevation, configuration, location; orientation, or weight of the
proposed slructure,

«  compositiori of the design team, or

*  project awnérship.

As a general rule, aways inform your geolechnical engineer of project
changes—aeven minor ones—and request an assessment of their impact,
Geotechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Can Change

A geolechnical engineering report is based on conditions that existed at
the time the swidy was performed. Do siof rely on @ geolechnical engineer-
ing feport whose:adeguacy may have been affected by; the passage of
lime; by man-madg events, such as construction on or adjacert (o the sile;
or by natural-events, such as floods, earthquakes, or groundwater fluctua-
tions. Aways contact the geotechnical engineer before applying the report
to deterrmine if it is stilt reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment 10 render an opinion abauit subsurface conditions throughout the
site. Actual subsurface conditions may differ—somelimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Not Final

Do not overrely on the construction recommendations included in your
report, Those recommendations are nol final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual
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subsurface conditions revealed during construction. The geotechnical
engineer who developed your report cannot assumme responsibility or
liabylity for the report's recommendations if that engineer does nol perfornt
construction observation. '

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the cesign team afier
submitting the report. Also retain your geotechnical engineer o review perti-
nent elements of the design team's plans and specifications Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid anc preconsiruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Logs

Geotechnical engineers prepare final boring and testing logs biased upon
their interpretation of field logs and [aboratory data, To prevent errors or
omissions, the logs included in d@ geotechnical engineering report should
niever be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceptable. but recognize
that separating logs from the report can elevate risk.

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistekenly befieve they can meke
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
wractors the complete geotechnical engineering report, but preface it with a
clearly written letter of transmittal. In that letter, advise contractors thal the
report was ot prepared for purposes of bid development and that the
report’s accuracy is limited; encourage them to confer with the geotechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
tors have sufficient time to perform additional study. Only then might you
be in a position ta give contractors the best information avaitable (o you,
while requiring them o al least share some of the financial responsibilities
stemming from unanticipated condiions.

Read Responsibility Provisions Closely

Some clients, design arofessionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engingering disci-
plines. This lack of understanding has created unrealistic expectations that

\.

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a varfety of
explanatory provisions in their reports. Sometimes labeled "limitations”
many of these provisions indicate where geolechnical engingers’ responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions, Your geotechnical
engineer should respond fully and frankly.

GCeoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental studly differ significantly from those used to perform a geotechnical
study, For thal reason, a geolechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, or recommendations;
... about the likelihood of encountering underground storage tanks or
requlated contaminants, Unanticipeted environmental problems have led
to numerous project failures. If you have not yet oblained your own geoen-
vironmental information, ask yeur geotechnical consultant for risk man-
agement quidance. Do nof rely on an enviconmental réport preparec for
someong else.

Obtain Professional Assistance To Deal with Mold
Diverse strategles can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of ‘mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed wilh diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed in this report, the geotechnical engineer in charge of this
project is not a mold prevention consultant; none of the services per-
formed in connection with the geotechnical engineer’s study
were designed or conducted for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself be sufficient to prevent mold
from growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/The Best People on Earth exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information.

A

ASFE

Tse Besl People an EATIN

8811 Colesville Road/Suite G106, Silver Spring, MD 20410

Telephone: 301/565-2733

Facsimile: 301/589-2017

e-mail: info@asfe.ory  www.asle.org

Copyright 2004 by ASFE, Inc. Duplication, repraduction, or copying of this document, in whote or in part. by any means whatsoever, is strictly prohibited. except with ASFES
specific written permission. Excerpling, quotlig, or etherwise extracting wording lrom this document is permitied only with the express written pormission of ASFE and enly for
purposes of scholarly reseaech or bouk review. Only members of ASFE may use this docunent 4 4 complerient 0 of as an element of a geotechnical engineering repart. Any other
firrn. incliviehaal, or ofer pntity that so uses this document watiout being an ASFE imember could be commiting negligent o inteational (fraudulent) mistepresentation,
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APPENDIX A



Notes:

1) Base map obtained from Google Earth Imagery, Inc. from July 2010.
2) Site Location Plan should be reviewed in conjunction with GTA Report dated January 20,

2015.
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NOTES FOR EXPLORATION LOGS

KEY TO USCS TERMINOLOGY AND GRAPHIC SYMBOLS

SYMBOLS
MAJOR DIVISIONS
(BASED UPON ASTM D 2488) GRAPHIC|LETTER
GRAVEL CLEAN GW
AND GRAVELS
GRAVELY
COARSE - SOILS (LESS THAN 5% PASSING THE NO. 200 SIEVE) GP
GRAINED
SOILS | MORE THAN 50%
i GRAVELS WITH GM
RETAINED ON NO. FINES
4SIEVE | ajonE THAN 16% PASSING THE NO. 200 SIEVE) GC
SAND CLEAN SANDS SW
AND _
Pl SSA(;»#II-);( (LESS THAN 5% PASSING THENO. 200SEVE) |~ | SP
l&ARGER THAN sy
0. 200 SIEVE TTTT
SizE IREIHAN oS SANDS WITH 4 i SM
FRACTION FINES e
PASSING ONNO. | o Tha 155 PASSING THE NO. 200IEVE) (77774 SC
SILT OR CLAY ML
SILTS (<15% RETAINED THE NO. 200 SIEVE)
FINE - AND SILT OR CLAY WITH SAND OR GRAVELY,
GRAINED CLAYS {(15% TO 30% RETAINED THE NO. 200 SIEVE) // CL
SOILS %%
UQUDLMT | SANDY OR GRAVELY SILT ORCLAY |~ —
LESS THAN 50 (>30% RETAINED THE NO. 200 SIEVE)  ~—— | oL
SILT OR CLAY
p———— (<15% RETAINED THE NO. 200 SIEVE) MH
OF MATERIAL IS AND 7
OFNATERIALIS |/ 3vs  [SILT OR CLAY WITH SAND OR GRAVEL Y77 H
0. 200 SIEVE (15% TO 30% RETAINED THE NO. 200 SIEVE) // C
SIzE LQUDLMT | SANDY OR GRAVELY SILT ORCLAY {77777
SN,
GREATERTHANS0| (309 RETAINED THE NO. 200 SIEVE) /777774 OH
AL
HIGHLY ORGANIC SOILS oy PT
LA AN

NOTE: DUAL SYMBOLS ARE USED TO INDI
CLASSIFICATION OR WHEN THE SOIL HAS BETWEEN 5 AND 12 PERCENT
FINE-GRAINED SOILS WHEN THE PLOT OF LIGUID LIMIT & PLASTICITY IN
CROSSHATCHED AREA. RESULTS OF LABORATORY TESTING ARE USED TO SUPPLEM

CATE COARSE-GRAINED SOILS CONTAINING AN ESTIMATED 10% FINES BY VISUAL
FINES FROM LABORATORY TESTS; AND FOR

DEX VALUES FALLS IN THE PLASTICITY CHARTS

ENT THE CLASSIFIGATION OF THE SOILS

BASED OM THE VISUAL-MANUAL PROGEDURES OF ASTM D2488,

ADDITIONAL TERMINOLOGY AND GRAPHIC SYMBOLS

COARSE-GRAINED SOILS
{GRAVEL AND SAND)
BLOWS PER
DESIGNATION | 2T Vars)
HNI
VERY LOOSE 0-4
LOOSE 5-10
MEDIUMDENSE | 11-30
DENSE 31-50
VERY DENSE >50
NOTE: "N" VALUE DETERMINED AS
PER ASTM D1586
FINE-GRAINED SOILS
{SILT AND CLAY)
coNsISTENCY | BRF
VERY SOFT <
SOFT 2-4
MEDIUMSTIFF | 5-8
STIFF 9-15
VERY STIFF 16-30
HARD >30

NOTE: ADDITIONAL DESIGNATIONS
TO ADVANCE SAMPLER INDICATED
IN BLOW COUNT COLUMN:

WOH = WEIGHT OF HAMMER

WOR = WEIGHT OF ROD(S)

SAMPLE TYPE

DESIGNATION SYMBOL

SPLIT-SPOON S-

SHELBY TUBE

U-

ROCK CCRE

R-

WATER DESIGNATION

DESCRIPTION

SYMBOL

ENCOUNTERED DURING DRILLING
UPON COMPLETION OF DRILLING | =%
24 HOURS AFTER COMPLETION N4

GRAPHIC
DESCRIPTION SYMBOLS
TOPSOIL BT
ADDITIONAL
DESIGNATION MAN-MADE FiLL
GLACIAL TILL
0 -] Q [+]
COBBLES AND BOULDERS 760600 7,
DESCRIPTION "N" VALUE

RESIDUAL L
SOIL HIGHLY WEATHERED ROCK 50 TO 501" AADAN
AN N A
DESIGNATION VORETHANSOBLOWSFORT® | A A A A A
PARTIALLY WEATHERED ROCK PENETRATION, TYYY
AUGER PENETRABLE A A

NOTE: WATER OBSERVATIONS WERE MADE
AT THE TIME INDICATED. POROSITY OF SOIL
STRATA, WEATHER CONDITIONS, SITE
TOPOGRAPHY, ETC. MAY CAUSE WATER
LEVEL CHANGES.
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LOG OF BORING NO. 1-1 Sheet 1 of 1

PROJECT: Laurel Elementary School WATER LEVEL () = Dry ¥ Boc ¥
PROJECT NO.: 142128 DATE: _ 1206014  12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (), 5.5
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 26
DRILLING CONTRACTOR: GTA DATUM: Topo
DRILLER; D. Hans Jr. EQUIPMENT: ATV CME5S50X
DRILLING METHOD: Split Spoon LOGGED BY; E.Rabe
SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
Wy o e Hg é ) gz 8]
il e = s Jig S| 8| S| w :T:%
R I
52 |ou $§ w§ i 5 g G o
2 DESCRIPTION REMARKS
~I= 260| 07 % Topsoil +/- 7 inches i
25:4 Biown, moist, very loose, Silty SAND
s1 |oo| 17 | 1122 | 3
R S S 24 U] same
s2 [20] 19 | 2222 | 4 4
S3 |40| 17 | 2122 | 3 1
i = | 200 7] Brown and gray, moist, loose, Clayey SAND
s4 |60| 24 | 1278 | 9
— ——| 180| 8 sy — -
: 5M i‘l Brown and gray, moist, medium dense, Silty SAND
s5 80| 24 |7-9-108] 19 3.-"}' f
|
Ak
1eg{ 10 Boring lerminated at 10.0 feet.
NOTES: Elevation and location should be considered approximate.
e  GEQ-TECHNOLOGY LOG OF BORING NO. I-1
- - .
SE¥F:E  ASSOCIATES, INC.
e 5
# 18 Bouiden Clrcle, Suite 36
Now Castle, DE 19720 Shiaali
8 aste




LOG OF BORING NO. 1-2 Sheet 1 of 1

PROJECT: Laurel Elementary School WATERLEVEL () ¥ Dry ¥ BOC ¥
PROJECT NO.: 142126 DATE; _12/614.  _12/8/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (ft). 5.1
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 25
DRILLING CONTRACTOR: GTA DATUM: Topo
DRILLER: D. Hans Jr. EQUIPMENT: ATV CMES50X
DRILLING METHOD: Split Spoon LOGGED BY: E. Rabe
SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
e e—— e rxa
o =y |_;,|g % ey g = ¢}
i » & = o
22 35| z8 | g2 | 8| B 2 |23
23 2B 28| 38 | 5% E |3 (35
zZ oyl @ 2 § =3 g u 5o
4
i DESCRIPTION REMARKS
| 250 ic] Topsoil +-Ginches
248 Gray, moist, loose, ilty SAND
S1 |00)| 18 2-3-5-5 8
L Brown, moist, loose, Clayey SAND
S-2 |20 16 2-3-34 6
D i {1:[| " Biown, moist, medium dense, Silly SAND
s3 |40| 18 | 1567 | 11 |
e 6 gl i." Same, loose
54 |60 19 4-3-44 7
170] 875 ’J/_, Gray, moist, loose, Clayey SAND N
s5 |80| 18 | 3238 | 5 /A
o
B4 10 Boring terminated at 10.0 feet.
NOTES: Elevation and location should be considered approximate,
1
~ GEQ-TECHNOLOGY LOG OF BORING NO. I-2
ES W  ASSOCIATES, INC.
=
wﬁ 18 Boulden Cirele, Suite 36
New Castle, DE 19720 &




LOG OF BORING NO. I-3

Sheet 1 of 1

¥ py EBoc ¥

PROJECT: Laurel Elementary School WATER LEVEL (f):
PROJECT NO,: 142126 DATE; _ 12814 12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (ty. — 8.0
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING () Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 25

DRILLING CONTRACTOR: GTA
DRILLER: D. Hans Jr.
DRILLING METHOD: Split Spoon
__SAMPLING METHOD: Hollow Stem Auger

DATUM: Topo
EQUIPMENT: ATV CMESS50X
LOGGED BY: E. Rabe
CHECKED BY: M. Lester

-3 8| .| &g
MEIEAHEHE
23 128 34| 25 | 2| & £18 3
Wz 53 w§ w% s g w gm
[ i
" DESCRIPTION REMARKS
— | [ | 298] ® k2 Topsoil+-5inches o . =1
4.8 SM [ ][ ]| Brown, moist, foose, ity SAND
s 00| 18 | 2322 | 5 it
- Ak 2 : 4l same, very loose
s2 |20| 19 | 2222 | 4
i, i il same:
JL
s3 |40 14 | 2233 | 5 i}
I PR = ) 6 r:'___ Same
sS4 |6.0]| 18 2-3-78 | 10 . :
— 8- A 4| Gray, moist, medium dense, Silty SAND
s5 [80| 16 |7:9-12-14| 21 Ll
14
s Boring terminated at 10.0 feet.
NOTES: Elevation and location should be considered approximate.
e ———
E=r=r= CEO-TECHNOLOGY LOG OF BORING NO. 1-3
me e ASSOCIATES, INC.
ﬁ 18 Boulden Clrele, Suite 36
New Casle, BE 19720




LOG OF BORING NO. 1-4

Sheet 1 of 1

PROJECT: Laurel Elementary School WATERLEVEL (1), ¥ Dry ¥ BOC %
PROJECTNO.: 142126 DATE. _ 121614 _ _12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (). —.58
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (fi) Dry

DATE COMPLETED: 12/06/2014 GRQUND SURFACE
DRILLING CONTRACTOR: GTA
DRILLER: D.Hans Jr.
DRILLING METHOD: Split Spoon

ELEVATION: 26

DATUM: Topo
EQUIPMENT: ATV CMES50X
LOGGED BY: E.Rabe

SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
- w -~
guf| wi |2 5|2,
W = w z £ 2
i Q"g 5% | @5 ¢ | 8|z |8 I3
2SR5 | A% |25 |8 %8s
wn i et i (7]
I8 "8 "3 || 4]|°
DESCRIPTION REMARKS
D_ T ER— e - e
047 Asphall +/- 4 inches
’ | Brown, molst, medium dense, Silty SAND
s |00| 15 | 665 | 11 1 3
Bl | 2+ Al same, very loose
s2 |20| 17 | 3220 | 4 ;
T = | 4 ; Same, Yery loose
S-3 |40 18 2-2-2-3 4
= ' G- r Same, loose
54 |60 15 3-3-34 5]
= = ' 84 Al same
i
55 |80 18 3-4-8-5 12 I,_'
L
i
AR
Yaing 1D Boring terminated at 10.0 feet.

NOTES:; Elevation and location should be considered approximate.

GEQ-TECHNOLOGY
ASSOCIATES; INC.

18 Boulden Cirgle, Suite 36
New Caste, DE 19720

]
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LOG OF BORING NO, 14
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LOG OF BORING NO. I-5

Sheet 1 of 1

PROJECT: Laurel Elementary School WATER LEVEL () — Dry ¥ BOC ¥
PROJECT NO,. 142126 DATE; __12/6114  12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): 4.0
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (fi) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFAGE ELEVATION: 28
DRILLING CONTRACTOR: GTA DATUM: Topo

DRILLER: D. Hans Jr.
DRILLING METHOD: Split Spoon

EQUIPMENT: ATV CMES50X
LOGGED BY: E. Rabe

SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
1zl Elalela] L
w o & w w g = £ o
SBI9ci 88| 25 | 3| 8| 2|28
Z= |2k 23 22 A I I I
wz (o @ o4 o g g‘ -’%’ u 3 w
E '
£ DESCRIPTION REMARKS
i rie—— — S 24 B 0 —__‘I . '_"___Espha",”‘_a Inches - __-_ —
’ SM 1. Al Brown, moist, loose, Silly SAND
s4 [00| 12 | 444 | 8
= 2 Al same
52 |20 16 4-3-3-2 6
PR T | 1 = ) ) .‘:\ Same, medium dense
s3 |40| 19 | 3678 | 13 TR
‘ri N
- — 6 Same, medium dense
8.4 |60 16 5-7-7-8 14
8- 4 l same, medium dense
i
S5 (80| 186 7-8-76 | 15 Jat'd
r
158, i I Baring terminated at 10.0 feet.
NOTES: Elevation and location should be considered approximate.
%‘_ GEQ-TECHNOLQGY LOG OF BORING NO.1-5
ECE¥:S ASSOCIATES, INC.
ﬁﬁp 18 Boulden Clrele, Sulta 36
New Castle, DE 19720 Sheet 101




LOG OF BORING NO. 1-6 Sheet 1 of 1

PROJECT: Laurel Elementary School waATER LEVEL (; £ Dry ¥ Dy ¥
PROJECT NO.: 142126 DATE; __12/614  12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (fy. — 3.8
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFAGE ELEVATION: 25
DRILLING CONTRACTOR: GTA DATUM. Topo
~ DRILLER: D. Hans Jr. EQUIPMENT: ATV CMESBS0X
DRILLING METHCD: Split Spoon LOGGED BY: E.Rabe
___SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
Jd 21 Bl €4
we jweg| i [} | Q
28 23| 2% | @5 E A EAER L
silepi g | 85 | [\ 5 |E|552
%z o M wg Eﬁé = g E ©
{1}
= DESCRIPTION REMARKS
M R - —— n,.,. i - — | s —
248 |- Asphalt +)- 3 inches — —
sM j, Brown, moist, medium dense, Silty SAND
s1 loo] 18 | 587 | 15
-}
[ = 27 * Same, loose
s2 (20| 18 | 4433 | 7 e
— 1 # Tan, moisl, Joose, Poorly-graded SAND with Sil
S-3 |4.0 15 2-3-6-7 9
= = 6 | same, medium dense
S4 (60| 20 5-8-5-7 1"
i B Same, medium dense
s5 80| 18 |6-7-810| 15
154) 10 - Boring terminated at 10.0 feet.
NOTES: Ejevation and location should be considered approximate.
= .
e GEO-TECHNOLOGY LOG OF BORING NO. I-6
- A .
E&¥¥.¥ ASSOCIATES, INC.
W 18 Baulden Clrele, Suite 36
Mew Casle, E 19720
Sheetlofl)




LOG OF BORING NO. I-7

Sheet 1 of 1

PROJECT: Laurel Elementary School WATER LEVEL (), — Dry ¥ BOC ¥
PROJECT NO,: 142126 DATE: __ 1206114  12/8/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (H): 4.5
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 24
DRILLING CONTRACTOR: GTA DATUM: Topo

DRILLER: D. Hans Jr,
DRILLING METHOD: Split Spoon

EQUIPMENT: ATV CMEB50X
LOGGED BY: E. Rabe

SAMPLING METHOD: _Hollow Stem Auger CHECKED BY: M. Lester
e |yg < gg ) e 2 0
iy ly > £ Z £0
=4 L o b of
2¢ |ar) &5 %ggggﬁgg
a2 BB 38| 98 | 2| G |¥|" B
Ic.lé o |
= DESCRIPTION REMARKS
| 240 97 [ Topsoil /- 6 inches S|
- -22,‘:_' 1 -
Ly SM rf_-‘t- Brown, molst, loose, Silty SAND
s |oo| 20 | 2264 | 8 R
27 4l same
s2 |20] 12 | 2323 | 5 L
— — L || same
s3 40| 15 | 2235 | 8 A
S | ==t | 61 ;‘ Same, medium dense
s4 |60| 18 | 5777 | 14 il
= &3 Sama, medium dense
S5 (80| 20 5-6-9410 | 15
14| 10 Boring terminated at 10.0 feet.
NOTES: Elevation and location should be considered approximate.
| g i R
— GEO-TECHNOLOGY LOG OF BORING NO. I-7
-4 . ASSOCIATES; INC.
e,
# 18 Boulden Clrcle, Sulls 36
New Caslle, DE 19720 Sheet 4 of 4




Sheet 1 of 1

LOG OF BORING NO. I-8

PROJECT: Laurel Elementary School WATERLEVEL (); ¥ Dry  “FBOC ¥
PROJECTNO. 142126 pATE: __12/6/14  12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (it): 8.5
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (f) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 22
DRILLING CONTRACTOR: GTA DATUM: Topo

EQUIPMENT: ATV CMES50x

LOGGED BY: E. Rabe
CHECKED BY: M. Lester

DRILLER: D. Hans Jr.
DRILLING METHOD: Split Spoon

SAMPLING METHOD: Hollow Stem Auger
#__
e = E H% Fe) gl 2 4]
Sel Y E g | z | 2 _g
w |3 O W |z
L CE IR BE IR AEARE
A ﬁlgu m§ =z g u ®
n w
. DESCRIPTION REMARKS
e e P —— - lﬁ_“ Topsoil +/- 6 inches S
25| IgM [LI| Dakgray, moist, loose, Sity SAND
s4 |op| 20 | 1235 | 5
2 |1l same, brownand tan
52 |20] 158 3-5-4-4 g
= ] 44 i | Same, brown and tan
1l
83 (40| 14 2-3-2-2 5
=i 0 Same, brown and tan
s4 |60| 18 | 2334 | & i
= ™ 8 -j-' Brown and an, wet, loose, Silty SAND
545 |80| 16 4.4.5.5 9
120 W Boring ferminated at 10.0 feet
NOTES: Elevation and location should be considered approximate.
E——— GEQ-TECHNQLOGY LOG OF BORING NO. I-8
cEF. ASSOCIATES, INC.
Eﬂ 18 Boulden Cirels, Suite 36
New Castle, DE 19720 5 ¢




LOG OF BORING NO. §-1

Sheet 1 of 1

PROJECT: Laurel Elementary School WATERLEVEL () — Dry ¥ BOC ¥
PROJECTNO.. 142126 DATE: _12/6114 _ 12/6/14
PROJECT LOCATION: Sussex County, Delaware CAVED (). 4.8
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFAGE ELEVATION: 27

DRILLING CONTRACTOR: GTA
DRILLER: D. Hans Jr.
DRILLING METHOD: Split Spoon

DATUM: Topo
EQUIPMENT: ATV CMES50X
LOGGED BY: E. Rabe

SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester

A g | | &

| £ g € | ~
MR AT
2SR 35| 28 | 5|2 |& |85
52 (A4 @8 | g | 2| g | 8| |8%

| & ||« -
DESCRIPTION REMARKS
1T 27.0| 97 55T Topsoil +/- 6 inches ==
465 SM J[ j{ Brown and tan, moist, very loose, Silty SAND =
s-1 |00| 20 | 1223 | 4 W
s2 [20] 20 | 1422 | 3 gk
=T i 1l same, loose

s3 [40| 16 | 2345 | 7
a ~ | 210y 8 Boring terminated at 6.0 feet.

10

NOTES: Elevation and location should be considered approximate.

%51\

|

=
B
-

GEQ-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Cirele, Suite 36
New Castle, DE 19720

LOG OF BORING NO. S+1

Sheet 1 of 1




LOG OF BORING NO. S-2

Sheet 1 ef 1

¥ oy *eoc ¥

PROJECT: Laurel Elementary School WATER LEVEL (R);
PROJECTNO, 142126 DATE: 126114  12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): 5.0
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 26
DRILLING CONTRACTOR: GTA DATUM: Topo
DRILLER: D. Hans Jr. EQUIPMENT: ATV CMES50X
DRILLING METHCD: Spilit Spoon LOGGED BY: E.Rabe
SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
1z 8].]z2],
we (gl we | wg £ Q4
ug g uy | Y 3
8¢ oz 2k | 3¢ E < [ E|8 LS
3338 a8 | 3¢ | 2| |8 5
= DESCRIPTION REMARKS
250 © S 37 Topsoll +- B inches -
#S [ "sM F175]| Brown, moist, very loose, Silty SAND. —_—
S1 |00| 20 1-2-5-6 7 [
2 Same, tan
82 |20| 168 | 6432 | 7
T, 4 Same
S-3 |40 17 5-4-3-3 7
| T 1| %8 8 Boring lerminated at 6.0 feel.
8....
10 -

NOTES: Elevation and location should be considered approximate.

B=r=r=  GEO-TECHNOLOGY
S ®:¥W ASSOCIATES, INC.

18 Bauldan Clrele, Suita 36
New Caste, DE 19720

|

LOG OF BORING NO. S-2

Sheetd of1




LOG OF BORING NO. §-3

Sheet 1 of 1

PROJECT: Laurel Elementary School WATERLEVEL (), — Dry “FBoc ¥

PROJECT NO.: 142128 DATE: _12/6M14 _ 12/6/201
PROJECT LOCATION: Sussex County, Delaware CAVED (), 4.8

DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFAGE ELEVATION: 26

DRILLING CONTRACTOR: GTA DATUM: Topo
DRILLER: D.Hans Jr. EQUIPMENT: ATV CME550X
DRILLING METHOD: Split Spoon LOGGED BY: E.Rabe
SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
wee fwzl w g g | =z | € )
SE S 28| @ | BB | 2|88
23 2E 28| 38 | 5| &k | £ |8 |32
%2 |8 33| @5 | & &) (8%
1] -
(1 w
= DESCRIPTION REMARKS
o . T[] 280 O 75T Topsoil #- 8 inches )
s SM [11:]| Brown, moist, loose, Silty SAND -
s1 |oo| 18 | 1234 | 5 gl
A

— 2 1|l Brown and tan, moist, very loose, Sty SAND
s2 (20| 14 | 2222 | 4 1k

Tl — a1 ".,i_’ Brown, moist, loose, Silty SAND

ik
s3 |40| 20 | 4557 | 10 I:
e 0ol B Boring terminated at 6.0 feet.
8-
10+

NOTES: Elevation and location should be considered approximate.

GEQ-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Clrele, Sulta 36
New Castle, DE 19720

LOG OF BORING NO. 8-3

Sheet 1 nf 1)




LOG OF BORING NO. S-4

Sheet 1 of 1

PROJECT: Laurel Elementary School WATERLEVEL (), — Dry “F BOC ¥
PROJECT NO,: 142126 DATE; 1206114 _12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (). 3.0
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING {ft) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 24
DRILLING CONTRAGTOR: GTA DATUM: Topo
DRILLER: D. Hans Jr. EQUIPMENT: ATV CMESS0X
DRILLING METHOD: Split Spoon LOGGED BY: E. Rabe
SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
o |lwE < W E ) €|z 9)
w = 1
o8 [3:3% | 92 | ¥| 2| =g |58
35 0sE 35| 32 | 2|5 |h|%6s
z W oW o [} 3 S E W o
o 1
= DESCRIPTION REMARKS
B 24.0 Topsoil +/- 5 inches R -
#g Gray, moisl, lcose, Clayey SAND, contains gravel
s (00| 20 1245 | 6
22.0 - _
B Brown and tan, moist, loose, Silly SAND
s2 |20] 14 [9a554 | 10
> = = = | = 4 k Same
s3 40| 18 | 4366 | 9 i
i — | e ® T Boring terminated at 6.0 feet.
8-—1
10 -
NOTES: Elevation and location should be considered approximate.
|
el o . § GEQ-TECHNOQLOGY LOG OF BORING NO. S-4
—J b 1 >
E E T:% ASSOCIATES, INC.
#ﬁ—-’—
18 Boulden Clrele, Sujta 38
New Castle, BDE 19720 Sheet 1001




LOG OF BORING NO. §-5 Sheet 1 of 1

PROJECT: Laurel Elementary School WATERLEVEL(): = Dry ¥ BOC ¥
PROJECT NO.: 142126 DATE: _ 126114  12/6/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): 5.0
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (f) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 24
DRILLING CONTRACTOR: GTA DATUM: Topo
DRILLER: D.Hans Jr. EQUIPMENT: ATV CMES50X
DRILLING METHOD: Split Spoon LOGGED BY: E.Rabe
SAMPLING METHOD: Hollow Stem Auger CHECKED BY: M. Lester
S 2l ElslE] s
wee el we 2 £ £ Q
&b iz BE E@ g 5 r | B I‘g
SSI3EI 28| 28 |2l k| b|ERs
2 by c.-:§ m§ = E{ u fo
DESCRIPTION REMARKS
o 240| 07 Topsoil -6 inches .
&5 11| Brown, moist, medium dense, Siity SAND
s 00| 18 | 3576 | 12
24 Same, very loose
s2 |20| 16 | 2222 | 4 I
4 Ll same, very loose
s3 (40| 14 | 2223 | 4 1
180| 6 e Boring terminaled at 6.0 feel.
B_
10

NOTES: Elevation and location should be considered approximate.

=T=7= GEQ-TECHNOLOGY LOG OF BORING NO. $-5
SEF.E  ASSOCIATES, INC.

P——
rf!# 18 Baulden Clrele, Suite 36
Mew Casle, DE 19720 Sheet1of 41




LOG OF BORING NO. S-6 Sheet 1 of 1

PROJECT: Laurel Elementary School WATERLEVEL () = Dry ¥ BoC %
PROJECTNO.: 142128 DATE;, _12/6114  12/8/2014
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): 5.0
DATE STARTED: 12/06/2014 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 12/06/2014 GROUND SURFACE ELEVATION: 27
DRILLING CONTRACTOR: GTA DATUM: Topo
DRILLER: D.Hans Jr. EQUIPMENT: ATV CMES50X
DRILLING METHOD: Split Spoon LOGGED BY: E.Rabe
SAMPLING METHOD: Hollow Stem AL.'IHEI CHECKED BY: M. Lester
4 2 | =l 2
W gl ws g £ 2 | € ]
28 95 28| 3 | 2| 8|28 I3
22 2B 28| 28 | 5| & |\ b |8 |3s
vz (bYWl 63 g g z | N o
1w far | —
14 w
s DESCRIPTION REMARKS
2101 07 LEA Topsoil +/- 4 inches _ I
‘ SM |11,/ Gray and brown, moist, ioose, Sitty SAND
s1 |00| 20 | 1343 | 7 2
== 2 11l same, very loose
s2 [20] 18 | 1222 | 4
—— 1 %" {Ell same, very loose
s3 |40| 15 | 1222 | 4 ;
210) 8 A Boring lerminated at 6.0 feet.
B...
10

NOTES: Elevation and location should be considered approximate.

e
T T
{alB

|

GEO-TECHNOLOGY LOG OF BORING NO. S-6
ASSOCIATES; INC.

18 Bouldan Clrele, Suite 36
New Gasle, DE 19720




LOG OF AUGER PROBE NO. HA-1

PROJECT: Laurel Elementary School
PROJECT LOCATION: Sussex County, Delaware
GLIENT: Laurel School District

Sheet 1 of 1

PROJECT NO.: 142128

GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: 12/12/2014
DATE COMPLETED: 12/12/2014
CONTRACTOR: GTA

GROUND SURFACE ELEVATION: 26

DATUM: Topo
LOGGED BY: M. Antonio
CHECKED 8Y: M. Lester

g |a

2 r -3 94

[w] 1

E | E |28

S &7 85

w—d

w

DESCRIPTION REMARKS

i & Topsoil +/- 10 inches. 1l
ik M 2], ”| | Tan. maist, Silty SAND
- 24 s L,
L 238 sc 17 7 Brown, moist, Clayey SAND =
iR 1 [ - 1] | Orange, moist, Silty SAND |
- s I
: o8
" I
- 6 * 4!’ Tan and orange, mottled, moist, Siffy SAND
.
| 199 ~ [ Hand Auger terminated at 7.0 feet.
- 8—-
- 10-
i 12 |

NOTES: Elevation and location should be considered approximate,

|

GEO-TECHNOLOGY
ASSOCIATES, INC.

18 Bouldan Circle, Suile 26
New Caslle, DE 19720

yn
i
8 i
w0

.

LOG OF AUGER PROBE NO. HA-1

Sheet 1 of 1




FROJECT: Laurel Elementary School PROJECT NO;:

LOG OF AUGER PROBE NO. HA-2

PROJECT LOCATION: Sussex County, Delaware
CLIENT: Laurel School District

GROUNDWATER ENCOUNTERED:
DATE STARTED: 12/12/2014 GROUND SURFACE ELEVATION:
DATE COMPLETED: 12/12/2014 DATUM:
CONTRACTOR: GTA LOGGED BY:
CHECKED BY:

Sheet 1 of 1

142928

Dry

27

Topo

M. Antonio
M. Lester

ELEVATION {1t}
DEPTH (L)
uscs

GRAPHIC
SYMBOL

DESCRIPTION

REMARKS

| 2 S

=== T Topsoll +- 12 inches

Brown, moist, Sitty SAND

24.5

Brown, moist, Clayey SAND

S

= 6-4

2 ~_';_‘_ Brown and 1an, moist, Silty SAND

20.0

- 10-4

n 12 ]

Hand Auger terminated at 7.0 feet.

NOTES: Elevation and jocation should be considered approximate.

|

T
=
-

¢

GEO-TECHNOLOGY LOG OF AUGER PROBE NO. HA-2

ASSOCIATES, INC.

18 Houldan Clrcle, Suits 36
Naw Caslle, DE 19720

Sheet 1 of 1




LOG OF AUGER PROBE NO. HA-3 Sheet 1 of 1

PROJECT: Laurel Elementary School
PROJECT LOCATION: Sussex County, Delaware
CLIENT: Laurel School District

PROJECT NO.: 142126

GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: 12/12/2014
DATE COMPLETED: 12/12/2014
CONTRACTOR: GTA

GROUND SURFACE ELEVATION: 27
DATUM: Topo
LOGGED BY: M. Antonio
CHECKED 8Y: M. Lester

ELEVATION (it}
DEPTH (ft)
cs

GRAPHIC
SYMBOL

DESCRIPTION

REMARKS

L, SM

=1 Topsoll +- 12 inches

Ao | Tan, moist. Sity SAND

20.0

5 12 ]

Hand Auger ferminated at 7.0 feet.

NOTES: Elevation and logation should be considered approximate.
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ASSOCIATES, INC.
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LOG OF AUGER PROBE NO. HA-4

PROJECT: Laurel Elementary School
PROJECT LOCATION: Sussex County, Delaware
CLIENT: Laurel School District

Sheeét 1 of 1

PROJECT NO.: 142126

GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: 12/12/2014
DATE COMPLETED: 12/12/2014
CONTRACTOR: GTA

GROUND SURFACE ELEVATION: 26

DATUM: Topo
LOGGED BY: M. Antonio
CHECKED BY: M. Lester

g |4
5 £ 9 2g
< B3]
S |E|%| 8
w
DESCRIPTION REMARKS
it 0- ndl D T " =
[ g opsoil +/- 12 inches
L b
: Y
L SM [ - {- | Brown, moist, Sity SAND
- z_ A
I.‘} "‘ 1
il 1
- a1
= ! t‘
= W
- 200 6 Tan and brown, motiled, moist, Clayey SAND
[ 100 - 2] . :
- Hand Auger terminated at 7.0 feet.
= 8 —
- 10 -
L 12 .

NOTES: Elevation and location should be considered approximate.
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New Caslle, DE 19720
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LOG OF AUGER PROBE NO. HA-5

Sheet 1 of 1

PROJECT: Laurel Elementary School PROJECT NO.: 142126
PROJECT LOCATION: Sussex County, Delaware
CLIENT; Laurel School District
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 12/12/2014 GROUND SURFACE ELEVATION: 26
DATE COMPLETED: 12/12/2014 DATUM: Topo
CONTRACTOR: GTA LOGGED BY: M. Antonio
CHECKED BY: M. Lester

BEREE

EOE g|za

5 |87 64

d a

DESCRIPTION REMARKS
= 0 . |
. o Topsoll +/- 10 inches
- 25,2 T :
SM |[ - .| | Brown, moist, Silty SAND

[ i
o I
e §
- o
i A | Brown and tan; moist, silty SAND
i i 1
- 6"" ..I i ,‘
- 10 5C /7 ;| Brown.most ClayeySAND
_ Hand Auger terminated at 7.0 feet.
= 8-
- 10 —
. 12 .

NOTES: Elevation and location should be considered approximate.
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LOG OF AUGER PROBE NO. HA-6 Sheet 1 of 1

PROJECT: Laurel Elementary School
PROJECT LOCATION: Sussex County, Delaware
CLIENT: Laurel School District

PROJECT NO.: 142126

GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: 12/12/2014
DATE COMPLETED: 12/12/2014
CONTRACTOR: GTA

GROUND SURFACE ELEVATION: 24
DATUM: Topo
LOGGER BY: M. Antonio
CHECKED BY: M. Lester

£ = 8]
z = 9
B
8 =
G ||| 6a
w r
DESCRIPTION REMARKS
fi o R o] Topsoil +/- 8 inches
- 233 S [[-2]; || Brown, most, Silty SAND ==
L " iy
[+ 220 77| Brown, moist, Clayey SAND _ _M T
\ 7 I N
,, #10 SM .-'4-:.:_ Tan, moist, Silty SAND
. 2]
‘:.‘. (4 .
5 = )
= h, .
- 5.4 &,
s g S Hand Auger terminated at 7.0 feet.
- 8_
e 12 ]

NOTES: Elevation and location should be considered approximate.
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APPENDIX C



Date: 12/8/2014

—— — — —— =———— . —

GEO-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circle, Suile 36
New Castie, DE 19720

on

Client; Laurel Schoo} District
Project: Laurel Elementary School

Project No: 142126

Figure

Particle Size Distribution Report
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g 100 10 1 0.1 0.01 0.001 0.0001
§= GRAIN SIZE - mm.
:‘. v 43 % Gravel % Sand % Fines
=l Y Coarse | Fine [Coarsd Medium |  Fine silt | _ Chay
& 0.0 0.0 08 |04 | 221 57.0 19.7
g SIEVE PERCENT | SPEC. PASS? Soil Description
N SIZE FINER | PERCENT | (X=NO) Brown, moist, Silty SAND
oy, S 100.0
9 375 99.4
=
a i e  Atterberg Limits
N b P PL= NP LL= NP Pl= NP NM= 96
3 16 97.3 Coefficients
o #30 89.1 Dgo= 0.6214  Dgs= 0.5242 Dgo= 0.3045
i #40 76.7 D5g= 02510  Dgg= 0.1570 Di5=
G #50 9.2 Dio= Cu= o~
> iggg e Classification
o : USCS= SM AASHTO=  A-2-4(0)
5 Remarks
5
T
@
g " o specification provided)
=
§| Source of Sample: B-1 & B-4 Composile Depth: 0-5.0
5
1]
73]
g
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Tested By: . Barnes

___ Checked By: M, Lester . .



MOISTURE DENSITY RELATIONSHIP TEST REPORT
ASTM D 698 Method B Standard

Project No.; 142126 Date: 12/8/2014
Project: Laurel Elementary School

Client: T.aurel School District

Source of Sample: 3-1 & B-4 Composite Depth: 0-5.0

Remarks:

MATERIAL DESCRIPTION
Description: Brown, moist, Silty SAND

Classifications - uscs: SM AASHTO: A-2-4(0)

Nat. Moist. = 9.6 % S$p.G.= 26

Liquid Limit= NP Plasticity Index = NP

% < No.200 = 19.7%
TEST RESULTS
Maximum dry density = 126.1 pef
Optimum moisture ~ 9.5 %
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g o] / LN\ b \1 \\'\
| 120 7/ NORIN 100% SATURATION CURVES
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) 0] 5 10 15 20 25 30 35 40
E Water content, %
g Figure
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Geo-Technology Associates, Inc

Tested By: J. Bames Checked By: M. Lester




BEARING RATIO TEST REPORT

ASTM D 1883
500
CBR at 95% Max. Density = 7.1%
y for 0.10 In. Penetration
12
400 =
)
e 10— — -
§ @
1 o
i ,
= A ‘ [20 blows| {
= I, 0 blows
g o /:/ -—-1m;r-q—:_;;/
Il Y '
-t J |
o 2 %/ mnz 115 118 721 124 2
© v ‘,./ Molded Density (pcf)
g 4
82 /:’ /‘/ 05
g 200 —
o / //
§ 4 04
o P '
7 //
X A s
3 'ﬂ I 03
a7 =
100} ————"1# g
4 /'7;‘ & 02 — —
¥ ,;’/J’
4 48y
o » ¢-/
0 C R 01 -
2 i
2
iy % o1 53 63 04 5 % » ] e M
ﬁ Penetration Depth (in.) Elapsed Time (hrs)
o Y=
& : Molded RIS - _-Soal CBR (%} Linearty | o cpara [ MoX.
g Density Percent of Moisture Density Parcent of Molsture 040 in 0.20 in Correction (Ibs,) Swell
g _ {pch | Max.Dens. ) {pch | Max.Dens, | (%) A S ) (%)
tNu" 10 115.7 91.8 11.5 115.7 91.7 ] 11.5 70 9.3 0.002 20 0
E: 2 A 118.9 94.3 11.1 1189 943 | 111 6.7 8.9 0.039 20 0
= ] ] = | I —
ol 3171 1241 9.4 109 241 | 984 | 103 10.7 12.6 0.125 20 0
ar . = Max, Optimum
E Material Description uscs Dens. M%lsture LL P
i (eeh) (%) =—
g Brown, moist, Sifty SAND SM 126.1 95 NP NP
E Project No: 142126 Test Description/Remarks:
&
Gl Project: Laurel Elementary School
g Source of Sample: B-1 & B-4 Composite Depth; 0-5.0
g
Bl Date: 12/8/2014
5] GEO-TECHNOLOGY
E i ASSOCIATES, ING.
2 T Beiden Caeis, Sullo 30 Figure 5
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LAUREL MIDDLE SCHOOL DEMOLITION 2013102.03

SECTION 011100 - SUMMARY OF WORK

PART 1 — GENERAL

1.1 Drawings and general provisions of contract, including General and Supplementary
Conditions and other Division — 1 Specifications Sections, apply to this Section.

1.2 PROJECT DESCRIPTION

A. This part of the project consists of the Bid Pac A Contracts, No. 1 thru No. 3. The description of these
contracts are as follows:

Bid Pac A
Contract 1 Demolition
Contract 2 Masonry/Restoration
Contract 3 Carpentry & General Work

1.3 CONTRACTOR USE OF PREMISES

A. General: During the construction period the contractor will be allowed reasonable
use of the premises. However, the contractors use of the premises will not limit the
Owners use of premises.

1.4 The Construction Managers scope of work is part of this section and denotes the
work to be performed.

1.5 MISCELLANEOUS PROVISIONS
A. Miscellaneous Provision
I. The demolition work will start in November 2015. Note that weekend and evening work
may be required to meet the schedule. All materials may be procured early so that they
are readily available. The Owner will pay ninety-five percent (95%) of stored materials
providing they are propetly insured, stored and can be verified.

B. Project Meetings

1. Pre-Construction Conference: Attendance by Owner, Architect, Engineers,
Construction Manager, Contractor, major Subcontractors, and Suppliers.

2. Progress Meetings: Bi-weekly; attendance by Owner, Architect, Engineers,
Construction Manager, Contractor, applicable Subcontractors, and Suppliers.

NOTE: Meetings may be held more frequently as required. Must attend these meetings
and missing meetings will not be tolerated from Primary Contractors. Missing meetings
will result in a penalty of $200.00 dollars per meeting if your firm was requested to
attend at the previous progress meeting.

C. Record Drawings

SUMMARY OF WORK 011100-1



LAUREL MIDDLE SCHOOL DEMOLITION 2013102.03

1. The contractors of the respective Contract 1thru 3 shall be responsible for
maintaining record “as builts” throughout construction as indicated in Section 017000.

D. Schedule

Demolition starts January 2016 and completed by May 2016. Grandstands, fence
and outbuildings located where the new building footprint area is to be completed first, then the
demolition of the existing school and associated site work.

Bid Pac A
Contract 1 Demolition
Contract 2 Masonry/Restoration
Contract 3 Carpentry & General Work

Note: Bid Pac 1 to provide Phase 1 of project only. Phase 2 plans are for reference only.

Bid Pac A

The following parts of the specifications are to be considered part of each and every one of the contracts
of Bid Pac A, Contracts No. 1 thru No. 3. However, they shall not be listed with the Scope of Work for

each of the Scopes of Work for the contracts. They will be referred to as the Administrative Sections with
each of the Scope of Work for the contracts.

INTRODUCTORY INFORMATION

000101 TITLE PAGE/CONSULTANT DIRECTORY
000110 TABLE OF CONTENTS
000115 LIST OF DRAWINGS
001116 ADVERTISEMENT FOR BID
PROCUREMENT INFORMATION
002113 INSTRUCTIONS TO BIDDERS
004126 BID FORMS INCLUDING:
BID FORM
SUB LISTING
NON-COLLUSION STATEMENT
004313 STATE OF DELAWARE BID BOND
CONTRACTING INFORMATION
005226 AGREEMENT INCLUDING STANDARD FORM OF AGREEMENT BETWEEN OWNER
AND CONTRACTOR (AIA A132 —2009)
006113.13 STATE OF DELAWARE PERFORMANCE BOND FORM
006113.16 STATE OF DELAWARE PAYMENT BOND FORM
006276 APPLICATION OF PAYMENT (SAMPLE AIA G702 & G703)
006276 MONTHLY REQUISTION & CONTINUATION SHEET (AIA G732-2009 & G703-1992)
006300 STANDARD FORMS CERTIFICATES AND MODIFICATION FORMS
007226 GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION (AIA A232-2009)
007300 SUPPLEMENTARY GENERAL CONDITIONS A232-2009 INCLUDING ATTACHMENT “A”
CONSTRUCTION MANAGER GENERAL CONDITIONS
007346 DELAWARE PREVAILING WAGE RATES
007316 INSURANCE INCLUDING SAMPLE CERTIFICATE OF INSURANCE
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